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Issue  

Provide information on (1) state laws prohibiting or limiting Maintenance of Certification (MOC) 

requirements for physicians (referred to as “anti-MOC” laws) and (2) the rationale for and 

effectiveness of “anti-MOC” laws. 

 

Summary 

MOC refers to the periodic testing and educational requirements prescribed by medical specialty 

boards that physicians must comply with to maintain their specialty board certifications. States that 

have enacted anti-MOC laws generally limit or restrict MOC requirements as a condition of (1) state 

licensure, (2) hospital employment and privileges, and (3) insurance reimbursement and 

participation in preferred provider networks.  

 

We identified 15 states that have enacted anti-MOC laws. Six states (Arkansas, Georgia, Oklahoma, 

South Carolina, Tennessee, and Texas) prohibit state licensing boards, insurance providers, and 

hospitals from requiring physicians to maintain a specialty certification through an MOC program. 

An additional nine states have partial prohibitions.  

 

States that have passed “anti-MOC” laws appear to have done so in response to physician groups’ 

claims that, among other things, MOC requirements (1) overlap with existing state-imposed 

continuing medical education (CME) requirements, (2) are costly, and (3) have become essentially 

mandatory. Proponents, however, contend that CMEs are not uniformly rigorous enough to replace 

MOC requirements and, additionally, patients have an expectation that their physicians are 

routinely demonstrating their medical knowledge and cognitive competency.  

http://www.cga.ct.gov/olr
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Anti-MOC laws are relatively new. (The first state to pass an anti-MOC law, Oklahoma, did so only 

three years ago.) As such, we found no studies assessing their impact or effectiveness. 

 

About MOC 

Licenses to practice medicine are granted by state medical boards. Hospitals and insurance 

companies often require physicians to additionally obtain certification with a medical specialty 

board overseen by the American Board of Medical Specialists (ABMS) or American Osteopathic 

Association to be eligible for employment, hospital privileges, and insurance panel participation, 

among other benefits.  

 

Until recently, once a physician obtained initial certification from a specialty board, he or she was 

certified for life. In recent years, though, specialty boards began requiring physicians (unless 

grandfathered-in) to take recertification exams and perform various specialty-specific activities 

within prescribed time periods to maintain certification (i.e., MOC requirements). For example, the 

American Board of Internal Medicine (ABIM) requires internists to pass a 10-hour exam every 10 

years or a shorter at-home exam every two years and earn 100 credits every five years. Physicians 

can only earn credits by participating in specific, pre-approved activities (e.g., online courses, 

problem-sets, and multimedia learning modules) offered by specified providers for which they are 

often charged a fee. Subspecialists must meet additional requirements. 

 

Physicians who fail the MOC recertification exam or do not complete the program’s requirements 

face losing board certification and the benefits that come along with the certification (e.g., hospital 

admitting privileges) as a result.  

 

Full and Partial State Prohibitions  

Six states prohibit state licensing boards, insurance providers, and hospitals from requiring 

physicians to maintain a specialty certification through an MOC program (and South Carolina 

additionally prohibits all employers from requiring MOC as a condition of employment). Another nine 

states have partial prohibitions. Table 1 lists these states and briefly summarizes their laws. 

 

Fourteen states prohibit their licensing boards from requiring physicians to participate in an MOC 

program. No state licensing boards had such a requirement prior to the passage of the anti-MOC 

laws, though. Additionally, states with such a prohibition often allow licensing boards to consider 

initial certification or ongoing MOC participation as a factor. 

 

 Similarly, laws that prohibit hospitals and other health care facilities from requiring MOC-

compliance as a condition of granting a physician privileges or employment generally still allow 

https://www.abim.org/maintenance-of-certification/moc-requirements/general.aspx
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them to consider it as a factor. Additionally, North Dakota, Tennessee, and Texas carve out 

exceptions that allow a hospital’s voting physicians to vote on whether the hospital can use MOC-

compliance when making employment and privilege decisions.  

 

Table 1: State Anti-MOC Laws 

State Entities Prohibited From Requiring MOC Compliance 

Arizona 
 
Ariz. Rev. Stat. §§ 32-1439 & 
32-1835 

State licensing board  

Arkansas 
 
2019 Ark. Acts 804  (to be 
codified as Ark. Code Ann.   
§§ 17-95-413, 20-9-104 & 
23-85-140) 

 State licensing board 

 Insurance companies (for reimbursement purposes) 

 Hospitals (for employment or admitting privileges, except as required by medical 
staff bylaws or for remedial or corrective courses or training required by a quality 
improvement committee) 

Georgia 
 
Ga. Code Ann. § 43-34-46 

 State licensing board 

 Insurance companies (for reimbursement and malpractice coverage purposes) 

 State medical facilities (for employment purposes) 

Kentucky 
 
Ky. Rev. Stat. Ann. § 311.566 

State licensing board 

Maine 
 
Me. Rev. Stat. tit. 32, § 3271 

State licensing board 

Maryland  
 
Md. Code Ann., Health Occ.   
§ 14-322 

State licensing board 

Michigan 
 
Mich. Comp. Laws Ann.        
§§ 333.16147 & 500.2212d  

 State licensing board 

 Insurance and health maintenance organizations (for reimbursement purposes; 
applies only to primary care pediatricians, internists, and family medicine 
physicians)  

Missouri 
 
Mo. Ann. Stat. § 334.285 

State licensing board 
 

North Carolina 
 
N.C. Gen. Stat. Ann. §§ 90-8.1 
& -13.2 

State licensing board 
 

 

 

 

https://www.azleg.gov/viewdocument/?docName=https://www.azleg.gov/ars/32/01439.htm
https://www.azleg.gov/viewdocument/?docName=https://www.azleg.gov/ars/32/01835.htm
https://advance.lexis.com/documentpage/?pdmfid=1000516&crid=6577e992-2730-4a76-a111-f8cccd299493&nodeid=AARAADAARAAFAAS&nodepath=%2FROOT%2FAAR%2FAARAAD%2FAARAADAAR%2FAARAADAARAAF%2FAARAADAARAAFAAS&level=5&haschildren=&populated=false&title=17-95-413.+Nonparticipation+in+maintenance+of+licensure+or+maintenance+of+certification+--+Definitions.+%5BEffective+91+days+after+final+adjournment+of+the+2019+Regular+Session.%5D&config=00JAA2ZjZiM2VhNS0wNTVlLTQ3NzUtYjQzYy0yYWZmODJiODRmMDYKAFBvZENhdGFsb2fXiYCnsel0plIgqpYkw9PK&pddocfullpath=%2Fshared%2Fdocument%2Fstatutes-legislation%2Furn%3AcontentItem%3A5W0W-Y8Y0-R03K-S4K4-00008-00&ecomp=h3t7kkk&prid=339ae3c5-bb43-43fb-ba27-9651f103be95
https://advance.lexis.com/documentpage/?pdmfid=1000516&crid=6577e992-2730-4a76-a111-f8cccd299493&nodeid=AARAADAARAAFAAS&nodepath=%2FROOT%2FAAR%2FAARAAD%2FAARAADAAR%2FAARAADAARAAF%2FAARAADAARAAFAAS&level=5&haschildren=&populated=false&title=17-95-413.+Nonparticipation+in+maintenance+of+licensure+or+maintenance+of+certification+--+Definitions.+%5BEffective+91+days+after+final+adjournment+of+the+2019+Regular+Session.%5D&config=00JAA2ZjZiM2VhNS0wNTVlLTQ3NzUtYjQzYy0yYWZmODJiODRmMDYKAFBvZENhdGFsb2fXiYCnsel0plIgqpYkw9PK&pddocfullpath=%2Fshared%2Fdocument%2Fstatutes-legislation%2Furn%3AcontentItem%3A5W0W-Y8Y0-R03K-S4K4-00008-00&ecomp=h3t7kkk&prid=339ae3c5-bb43-43fb-ba27-9651f103be95
https://advance.lexis.com/documentpage/?pdmfid=1000516&crid=7b342f46-797f-42b4-9080-db580c901f9c&nodeid=AAUAACAAEAABAAF&nodepath=%2FROOT%2FAAU%2FAAUAAC%2FAAUAACAAE%2FAAUAACAAEAAB%2FAAUAACAAEAABAAF&level=5&haschildren=&populated=false&title=20-9-104.+Nonparticipation+in+maintenance+of+licensure+or+maintenance+of+certification+--+Definitions.+%5BEffective+91+days+after+final+adjournment+of+the+2019+Regular+Session.%5D&config=00JAA2ZjZiM2VhNS0wNTVlLTQ3NzUtYjQzYy0yYWZmODJiODRmMDYKAFBvZENhdGFsb2fXiYCnsel0plIgqpYkw9PK&pddocfullpath=%2Fshared%2Fdocument%2Fstatutes-legislation%2Furn%3AcontentItem%3A5W0X-00D0-R03M-K4K6-00008-00&ecomp=h3t7kkk&prid=339ae3c5-bb43-43fb-ba27-9651f103be95
https://advance.lexis.com/documentpage/?pdmfid=1000516&crid=f5a6458c-24d2-4678-9fdc-086a715b6abf&nodeid=AAXAADABBABQ&nodepath=%2FROOT%2FAAX%2FAAXAAD%2FAAXAADABB%2FAAXAADABBABQ&level=4&haschildren=&populated=false&title=23-85-140.+Nonparticipation+in+maintenance+of+licensure+or+maintenance+of+certification+--+Insurer+prohibited+from+denying+reimbursement+or+discriminating+in+reimbursement+levels+--+Definitions.+%5BEffective+91+days+after+final+adjournment+of+the+2019+Regular+Session.%5D&config=00JAA2ZjZiM2VhNS0wNTVlLTQ3NzUtYjQzYy0yYWZmODJiODRmMDYKAFBvZENhdGFsb2fXiYCnsel0plIgqpYkw9PK&pddocfullpath=%2Fshared%2Fdocument%2Fstatutes-legislation%2Furn%3AcontentItem%3A5W0X-0C20-R03M-X4K8-00008-00&ecomp=h3t7kkk&prid=af8afe80-3e06-4908-ab0d-0e8197a8fb69
https://advance.lexis.com/documentpage/?pdmfid=1000516&crid=dbe68c9f-db97-4506-96dd-793ff74f2ae8&nodeid=ABRABZAADABN&nodepath=%2FROOT%2FABR%2FABRABZ%2FABRABZAAD%2FABRABZAADABN&level=4&haschildren=&populated=false&title=%C2%A7+43-34-46.+Maintenance+of+certification+programs&config=00JAA1MDBlYzczZi1lYjFlLTQxMTgtYWE3OS02YTgyOGM2NWJlMDYKAFBvZENhdGFsb2feed0oM9qoQOMCSJFX5qkd&pddocfullpath=%2Fshared%2Fdocument%2Fstatutes-legislation%2Furn%3AcontentItem%3A5WRH-YDJ1-F361-M2BY-00008-00&ecomp=h3t7kkk&prid=30059247-532d-4001-b3d0-d09dca8ca377
https://apps.legislature.ky.gov/law/statutes/statute.aspx?id=45035
http://legislature.maine.gov/statutes/32/title32sec3271.html
http://mgaleg.maryland.gov/webmga/frmStatutesText.aspx?article=gho&section=14-322&ext=html&session=2020RS&tab=subject5
http://mgaleg.maryland.gov/webmga/frmStatutesText.aspx?article=gho&section=14-322&ext=html&session=2020RS&tab=subject5
http://www.legislature.mi.gov/(S(wzcpmmrrf2tmxsryjy1ml4uj))/mileg.aspx?page=GetMCLDocument&objectname=mcl-333-16147
http://www.legislature.mi.gov/(S(wzcpmmrrf2tmxsryjy1ml4uj))/mileg.aspx?page=GetMCLDocument&objectname=mcl-333-16147
http://www.legislature.mi.gov/(S(fwgwetqxvi32ir2dsvibdvdn))/mileg.aspx?page=GetMCLDocument&objectname=mcl-500-2212d
http://revisor.mo.gov/main/OneSection.aspx?section=334.285&bid=33382&hl=
https://www.ncleg.gov/EnactedLegislation/Statutes/PDF/BySection/Chapter_90/GS_90-8.1.pdf
https://www.ncleg.gov/EnactedLegislation/Statutes/PDF/BySection/Chapter_90/GS_90-13.2.pdf
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Table 1 (continued) 

State Entities Prohibited From Requiring MOC Compliance 

North Dakota  
 
N.D. Cent. Code Ann.           
§§ 23-16-18 & 26.1-47-04.1 
 
 

 Insurance companies (for reimbursement and participation in provider network 
purposes) 

 Hospitals (when granting privileges and employment, with exceptions) 
 

Hospitals are exempt from the prohibition if physician MOC compliance is required for 
credentialing or its voting physicians vote to allow it to differentiate between physicians 
based on MOC compliance 

Oklahoma 
 
Okla. Stat. Ann. tit. 59, § 492 

 State licensing board 

 Insurance companies (for reimbursement purposes) 

 Hospitals (when granting admitting privileges and employment) 

South Carolina  
 
S.C. Code Ann. § 40-47-38 

 State licensing board 

 Insurance companies (for reimbursement purposes) 

 Employers 

 Hospitals (when granting admitting privileges and employment) 

Tennessee  
 
Tenn. Code Ann. §§ 33-2-422, 
56-7-1006, 63-9-123, 63-6-246 
& 68-11-242 
  

 State licensing board 

 Insurance companies (for reimbursement and participation in provider networks 
purposes) 

 Hospitals and certain health care facilities (when granting privileges and 
employment, with exceptions)  

 
Hospitals and health care facilities are exempt from the prohibition if physician MOC 
compliance is required for facility credentialing or if its voting physicians vote to allow 
the hospital or facility to differentiate between physicians based on MOC compliance 

Texas 
 
Tex. Ins. Code Ann. § 1461; 
 
Tex. Occ. Code Ann.  
§§ 155.003 & 151.0515 
  

 State licensing board 

 Insurance companies and related entities, such as HMOs (for the purposes of 
payment, reimbursement, and contracting to provide services, with exceptions) 

 Most hospitals and health care facilities (with exceptions, cannot differentiate 
between physicians based on MOC compliance)  

 
The following entities are exempt from the prohibition: (1) medical schools, (2) 
comprehensive cancer centers, and (3) hospitals and health care facilities if physician 
MOC compliance is required for credentialing or its voting physicians vote to allow it to 
differentiate between physicians based on their MOC compliance 

Washington 
 
Wash. Rev. Code Ann.         
§§ 18.57.083 & 18.71.083   

State licensing board, with certain exceptions 

 

https://www.legis.nd.gov/cencode/t23c16.pdf#nameddest=23-16-18
https://www.legis.nd.gov/cencode/t23c16.pdf#nameddest=23-16-18
https://www.legis.nd.gov/cencode/t26-1c40-1.pdf
http://www.oklegislature.gov/osStatuesTitle.aspx
https://www.scstatehouse.gov/code/t40c047.php
https://advance.lexis.com/documentpage/?pdmfid=1000516&crid=2b610012-ca2c-46ed-bd09-d3968784ccfc&nodeid=ABHAACAAEAAW&title=33-2-422.+Differentiation+between+licensed+physicians+based+on+maintenance+of+certification.&populated=false&haschildren=&level=4&nodepath=%2FROOT%2FABH%2FABHAAC%2FABHAACAAE%2FABHAACAAEAAW&config=025054JABlOTJjNmIyNi0wYjI0LTRjZGEtYWE5ZC0zNGFhOWNhMjFlNDgKAFBvZENhdGFsb2cDFQ14bX2GfyBTaI9WcPX5&pddocfullpath=%2Fshared%2Fdocument%2Fstatutes-legislation%2Furn%3AcontentItem%3A5S5N-H880-R03K-T4HS-00008-00&ecomp=h3t7kkk&prid=69cf2c0d-54c8-45df-819c-67c88290e1e5
https://advance.lexis.com/documentpage/?pdmfid=1000516&crid=dc230e15-ed21-49ba-9965-22acae0cec5e&config=025054JABlOTJjNmIyNi0wYjI0LTRjZGEtYWE5ZC0zNGFhOWNhMjFlNDgKAFBvZENhdGFsb2cDFQ14bX2GfyBTaI9WcPX5&pddocfullpath=%2Fshared%2Fdocument%2Fstatutes-legislation%2Furn%3AcontentItem%3A5S5N-HKB0-R03M-V4T1-00008-00&pddocid=urn%3AcontentItem%3A5S5N-HKB0-R03M-V4T1-00008-00&pdcontentcomponentid=234179&pdteaserkey=sr0&pditab=allpods&ecomp=h567kkk&earg=sr0&prid=d23aa134-3d6d-4e9a-9dbe-aca76b1a0340
https://advance.lexis.com/documentpage/?pdmfid=1000516&crid=ed05ecb0-5e99-49d9-9067-318bb2e2ff3b&config=025054JABlOTJjNmIyNi0wYjI0LTRjZGEtYWE5ZC0zNGFhOWNhMjFlNDgKAFBvZENhdGFsb2cDFQ14bX2GfyBTaI9WcPX5&pddocfullpath=%2Fshared%2Fdocument%2Fstatutes-legislation%2Furn%3AcontentItem%3A5NS9-P5S0-R03N-M45S-00008-00&pddocid=urn%3AcontentItem%3A5NS9-P5S0-R03N-M45S-00008-00&pdcontentcomponentid=234179&pdteaserkey=sr2&pditab=allpods&ecomp=h567kkk&earg=sr2&prid=d23aa134-3d6d-4e9a-9dbe-aca76b1a0340
https://advance.lexis.com/documentpage/?pdmfid=1000516&crid=ec7bf642-94cf-4fb5-b6da-a8a5f30b9cf2&config=025054JABlOTJjNmIyNi0wYjI0LTRjZGEtYWE5ZC0zNGFhOWNhMjFlNDgKAFBvZENhdGFsb2cDFQ14bX2GfyBTaI9WcPX5&pddocfullpath=%2Fshared%2Fdocument%2Fstatutes-legislation%2Furn%3AcontentItem%3A5NS9-NWC0-R03J-P45P-00008-00&pddocid=urn%3AcontentItem%3A5NS9-NWC0-R03J-P45P-00008-00&pdcontentcomponentid=234179&pdteaserkey=sr1&pditab=allpods&ecomp=h567kkk&earg=sr1&prid=d23aa134-3d6d-4e9a-9dbe-aca76b1a0340
https://advance.lexis.com/document/?pdmfid=1000516&crid=c8a2977f-08e7-445b-8e6b-16db9243fcf5&pddocfullpath=%2Fshared%2Fdocument%2Fstatutes-legislation%2Furn%3AcontentItem%3A5S5N-HTB0-R03M-V4T3-00008-00&pdtocnodeidentifier=ACPAABAALAACABQ&ecomp=7d5dk&prid=5cc12901-3602-4f1f-964a-bce70d72815c
https://statutes.capitol.texas.gov/Docs/IN/pdf/IN.1461.pdf
https://statutes.capitol.texas.gov/Docs/OC/htm/OC.155.htm#155.003
https://statutes.capitol.texas.gov/Docs/OC/htm/OC.155.htm#155.003
https://statutes.capitol.texas.gov/Docs/OC/htm/OC.151.htm#151.0515
https://app.leg.wa.gov/RCW/default.aspx?cite=18.57.083
https://app.leg.wa.gov/RCW/default.aspx?cite=18.57.083
https://app.leg.wa.gov/RCW/default.aspx?cite=18.71.083
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Arguments For and Against MOC Requirements  

States that have passed anti-MOC laws appear to have done so in response to physician-advocacy 

group assertions that, among other things, MOC requirements are (1) duplicative of state mandated 

CME requirements, (2) costly, and (3) de facto mandates for physicians.  

 

Proponents of MOC requirements assert, among other things, that CMEs are not sufficient to 

replace MOC learning requirements and maintain that patients expect their physicians to regularly 

demonstrate their competency to an evaluative body. 

 

Overlap with State Licensing CME Requirements 

Most states require physicians to annually earn a number of CME credits to maintain their state 

licenses to practice medicine. According to the organization that accredits CME providers, CME 

consists of “educational activities which serve to maintain, develop, or increase the knowledge, 

skills, and professional performance and relationships that a physician uses to provide services for 

patients, the public, or the profession.” Some MOC critics argue that the CME requirements serve 

the same purpose as MOC credits and are preferable to board-selected MOC offerings because 

they allow physicians to select from a variety of courses provided by many different healthcare-

related entities. 

 

In Connecticut, for example, physicians applying for license renewal must generally show they have 

performed at least 50 hours of CME activities during the preceding two years. To qualify, the 

activities must (1) be in a physician’s practice area; (2) reflect the professional needs of the 

licensee in order to meet the health care needs of the public; and, (3) every six years, include 

training on specified topics (e.g., infectious diseases, sexual assault, and domestic violence). CME 

courses may be provided or approved by a number of healthcare-related entities, such as the 

American Medical Association, Connecticut Hospital Association, hospitals, and county medical 

societies (CGS § 20-10b).  

 

On the other hand, ABMS cites physicians’ latitude in course selection as a reason CMEs are not a 

reasonable substitute for MOC credits. “[CME] activities are variable in quality…Research has 

shown that individuals have limited ability to self-assess their gaps in knowledge and skills to 

identify their learning and improvement needs. In combination with challenges in self-assessment, 

self-selected CME activities are insufficient to ensure [certified physicians] remain up-to-date in 

clinical practice.” (ABMS, Continuing Board Certification: Vision for the Future, ix (2019)). 

 

http://www.fsmb.org/siteassets/advocacy/key-issues/continuing-medical-education-by-state.pdf
http://www.accme.org/accreditation-rules/policies/cme-content-definition-and-examples
https://www.nejm.org/doi/full/10.1056/NEJMp1407422
https://www.cga.ct.gov/current/pub/chap_370.htm#sec_20-10b
https://visioninitiative.org/wp-content/uploads/2019/02/Commission_Final_Report_20190212.pdf
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Cost  

According to a 2015 study, ABIM-certified internists incur an average of $23,607 in MOC costs over 

10 years to maintain their certification, ranging from $16,725 for general internists to $40,495 for 

hematologists-oncologists. Time (i.e., time spent not treating patients) accounted for 90% of the 

costs. Annual fees to ABIM, testing fees, and access to online ABIM modules accounted for the 

other 10% of the costs. 

 

Mandatory in Practice 

Specialty board certification is voluntary and no states require certification as a condition of 

licensure to practice medicine. However, physicians may be required by employers and insurance 

companies to obtain specialty board certification. According to the Texas Medical Association’s 

testimony regarding Texas’s anti-MOC legislation, for example, physicians expressed concerns that 

the use of MOC by insurers and certain health care facilities served as a “de facto mandate on 

physicians.”  

 

Patient Expectations  

MOC proponents assert that patients expect that their physicians are regularly demonstrating their 

competency and rely on certification as an indicator of physician expertise. According to one survey, 

95% of respondents said it is important that their physician participate in the MOC process, 

described as “a process by which doctors who are Board Certified continue to participate in a 

continuous process of lifelong learning and self-assessment in their specialties.” In the same 

survey, 78% of respondents said they would be bothered if their doctor chose not to maintain his or 

her certification.  

 

In a 2016 research study, the physician authors state that “MOC is the public’s assurance that a 

physician is engaged in continuous professional development, especially now—as systems of care 

become more complex and medical knowledge and technology advance at unprecedented rates” 

(“The ABMS MOC Part III Examination: Value, Concerns, and Alternative Formats,” Academic 

Medicine, vol. 91, no.11, November 2016).    

 

Demonstration of Competency  

Generally physicians do not need to retake exams or undergo ongoing testing to maintain their 

state licenses to practice medicine. And advocates of keeping MOC testing requirements often 

assert that the initial specialty certification exam is insufficient to ensure physicians maintain their 

cognitive abilities and knowledge of current medical practices throughout their careers. According 

to one study, evidence suggests that there is an inverse relationship between the number of years 

https://annals.org/aim/article-abstract/2398911/cost-analysis-american-board-internal-medicine-s-maintenance-certification-program
https://www.abms.org/board-certification/
https://tma.custhelp.com/ci/fattach/get/89053/0/filename/MOC+white+paper+1+29+2018.pdf
https://www.abms.org/media/1319/abms_2010_consumer_survey_fact_sheet.pdf
https://www.ncbi.nlm.nih.gov/pubmed/27355778
https://www.ncbi.nlm.nih.gov/pubmed/27355778
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that a physician has been in practice and the quality of care that the physician provides 

(“Systematic Review: The Relationship between Clinical Experience and Quality of Health Care,” 

Improving Patient Care, vol. 142, no. 4, February 2005). 

 

MOC’s periodic examinations are seen by some as providing an unbiased check that evaluates the 

knowledge base, diagnostic reasoning, and clinical judgment expected of the physician in the broad 

domain of his or her discipline and, to a certain extent, a physician’s cognitive abilities.  

 

 

JSH:kc,kl 

 

https://www.ncbi.nlm.nih.gov/pubmed/15710959
https://www.ncbi.nlm.nih.gov/pubmed/15710959
https://www.ncbi.nlm.nih.gov/pubmed/27355778

